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Abstract 
Camel milk is considered one of the most valuable food sources for people in arid and semi-arid 
areas and is in increasing demand in many European countries and North America. The objective 
of this study was to investigate the camel milk composition, udder health and effect of different 
storage times and temperatures on raw milk quality using camel milking machine “StimuLactor” 
(ST-C). This work was carried out in the department of research and development of Siliconform 
Türkheim, Germany. Five one-humped dromedary lactating camels were used in this experiment. 
Milk samples were collected and fat, Protein, Lactose, Somatic cell count (SCC) and Bacterial 
count (BC) were determined. In none of the tested milk samples pathogenic bacteria could be 
shown, i.e. all quarters were healthy during the study period. The mean contents of fat, protein, 
lactose, SCC and BC of milk samples were 2.92±0.07%, 2.28±0.01%, 3.91±0.02%, 126.43±7.21 x 
103 cells/ml and 23.88±0.57 x 103 Bacteria/ml, respectively. After 24 h at room temperature or 
48 h at 4 degree a refrigerator, storing raw milk samples had no significant changes in the milk 
composition and –quality. In Conclusion, a good safe raw camel milk with normal composition 
was obtained if hygienic measures were taken into consideration in the farm and by using the 
camel milking machine for milk removal. Furthermore, we could store the raw camel milk for 24 h 
at room temperature or for 48 h in the refrigerated temperature without any hygienic quality 
problems, and all milk components did not significantly change. 
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Contribution of this paper to the literature 
This study gives us very important information about raw camel milk composition under German 
condition and how to produce a good quality of raw camel milk. For that, hygienic measures and using 
the camel milking machine “StimuLactor” for milk removal are important factors.  In addition, this study 
shows, how you can store the raw camel milk without any significant change in the raw camel milk 
quality. 
 
1. Introduction 
Camel milk and its products have nutritional and medical properties that make them valuable foods. In many 
regions in Asia and Africa, camel milk are used to treat some diseases and to combat health problems such as 
gastrointestinal disorders, sugar diseases, food allergy, psoriasis, hepatitis C and B, autism and tuberculosis [1-3]. 
Traditionally, camel milk is consumed raw by the pastoralists without any heat treatments in order to exploit the 
healthy milk properly [4-8]. However, camel milk is an excellent culture medium for the growth of 
microorganisms [5, 9, 10] and non-heat treated milk and raw milk products are considered a major factors 
responsible for illnesses caused by food borne pathogens [10, 11]. The milk of a healthy udder is practically sterile 
[12] and it contains a very low concentration of microorganisms, usually less than 10 x 102 colony forming units 
of total bacteria per ml milk [10]. However, the milk is contaminated only with the passage of the teat canal with 
bacteria [9]. Entering bacteria into the milk may come from the dirty udder-and teat-surfaces, the stall, the feed, 
the milker, the air, the water, the milking equipment and finally during storage and transport. Among the microbe 
population, some categories are more dangerous such as pathogenic bacteria, because they may transmit diseases to 
humans or cause defects in the final product. The rate of multiplication of microbes in the milk depends mainly on 
the initial number of bacteria, the storage temperature and storage duration. 
Our challenge is how to provide safe raw camel milk to consumer at any time or to the dairy industry for 
processing. Sometimes, camel herds are located so far from the cities and the camel milk must be stored for many 
hours before reaching the consumer. 
The aim of this study was to investigate the composition of camel milk and total bacteria under German 
conditions, in which green grass or hay are available all year round. Nevertheless, it is highly humid and cold in the 
winter. Several studies dealing with the chemical composition of Camel milk were conducted around the world but 
not in Germany. Furthermore, changes in the milk composition and total Bacteria count in the raw camel milk was 
investigated after different storage time and temperature. Many people around the world want to drink camel milk 
fresh for healthy reason. Therefore, the best storage time and temperature was applied in this study after using 
machine milking technique “StimuLactor”, which contributed to the stability of milk quality and composition. 
 
2. Material and Methods 
2.1. Location 
This work was carried out in the Department of Research and Development of Siliconform Company located in 
Türkheim, Germany. 
 
2.2. Animals and Management 
In this study, five one-humped Dromedary lactating camels in the late stage of lactation were used and were 
available in the department of research and development. The camels were kept outdoor most of the time. 
However, at night and in the cold winter they were kept in the barn using the loose housing system. Camels fed 
primarily on pasture and they were also provided with hay in addition to vitamins and minerals supplement. 
Meanwhile, drinking water was available at all time. 
 
2.3. The Used Milking System 
ST-C was used in this work, which developed in the Siliconform company, Türkheim, Germany [13] 
(www.siliconform.com). This milking system has the following technical characteristics: It is based on a quarter 
individual milking system, which means that milking cups work independently from each other, without a claw. 
However, the system provides periodic air inlet into the teat cups. Furthermore, the working vacuum level is set to 
36 kPa and sequential pulsation (25% each quarter) was adopted. The pulsation rate was 90 cycles/min with a 
65:35 pulsation ratio during the milking time. In addition, the system was equipped with a silicone liners and it had 
a very special pre-stimulation program and an excellent cleaning and sanitary process. 
 
2.4. The Milking Routine 
The camels were milked once a day at 11:00 am with a unit milking machine ST-C, and without the presence of 
calves during the milking process. The milking routine started with a pre-milking preparation, in which the teats 
were cleaned with a wet udder tissue and afterwards they were dried using another clean tissue. Afterwards, the 
teat cups of the milking unit were individually or in pairs attached manually to the teats. Subsequently, the milking 
process started on the control display and the pre-stimulation began. The pre-stimulation was programmed so that 
the teats were intensively stimulated with a normal pulse rate (90 cycles/min) and a reduction in the suction phase 
(b-phase) of 10% over a period of 90 sec. Simultaneously, intensive movement of the teat cups were regulated as an 
additional stimulation which is operated by an actuator. It was an arm on which four milk tubes are situated. 
During the pre-stimulation and the milking time, this arm was moving up and down. This movement was 
transferred to the teat cups and made the teats erecting. After stimulation time, the main milk phase began and the 
milk flow was observed on the display. When the milk flow has decreased to a certain level, the milking process 
was automatically stopped by detaching the milking unit. After milking process is completed, the milking unit was 
cleaned and the milk volume was immediately measured using a graduated cylinder.  
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2.5. Milk Sample Collection      
Milk samples were collected weekly during a period of 8 weeks and qualitative examinations were done. Three 
groups of milk samples were collected, namely:  
 
2.5.1. Group 1 (Gr.1) 
Milk sampling used to detect the presence of pathogen bacteria in the udder: Milk samples were taken from 
each quarter after the udder being washed, dried, disinfected, the first stripping was removed, then the sample tube 
was opened and about 5 to 10 ml of milk was taken from each quarter in each tube. Afterward, the tubes were 
immediately closed, Maintained in a cool box at 8 C° using ice cubes and transported to the laboratory for the 
pathogenic bacteria determination.  
 
2.5.2. Group 2 (Gr.2) 
Milk sampling to determine the milk composition and milk quality: After machine milking, milk samples were 
taken in duplicate, ca. 25 ml in each in special tubes with preservatives for the determination of fat, protein, 
Lactose, SCC and other tubes with other preservatives for determination of BC. 
 
2.5.3. Group 3 (Gr.3) 
Milk sampling to determine the effect of storage times and temperatures on raw milk parameters: Milk samples 
were taken and divided as shown in the Table 1: 
 
Table-1. Storage of raw milk in different times and temperatures. 
Studied time Room temperature (24 C° ) Refrigerator Temperature (4 C° ) 
Immediately after milking (zero time, 0) X X 
After 2 hours of milking X X 
After 6 hours of milking X X 
After 24 hours of milking X X 
After 48 hours of milking X X 
       Source: Kaskous, S. 
 
After the storage times and temperatures shown in the table, the milk samples were taken and analyzed for fat, 
protein, lactose, SCC and BC.  
 
2.6. Milk Sample Analysis 
Milk samples Gr.1 in the individual quarters were examined using methods MET-EGD-001-005. The 
investigation was applied in the Animal health service Bavaria e.V. However, the determination of the milk 
parameters in milk sampling Gr. 2 und Gr. 3, they were performed on: Fat and protein, routine procedure of IR 
spectroscopy was used. Nevertheless, lactose content was determined using the routine methods MPR-MET 01. 
SCC of the milk was determined by fluorescence optical counting (ASU L01.01-1). While, BC was determined by 
Flow Cytometric enumeration of microorganisms (ASU L01.01-7). All of the milk samples were analyzed in 
Milchprüfring Bavaria e.V.  
 
 2.7. Data Analysis 
The data were subjected to statistical analysis of variance using SAS program package [14] and the least 
square means were compared using F-Test for the influence of the week or the time and temperature on milk 
quality and composition. The results were shown as LSM±SE. 
  
3. Results and Discussion 
3.1. Examination Findings for Quarter Milk Samples 
In none of the tested milk samples pathogenic bacteria could be shown, i.e. all quarters were healthy during the 
study period. It is known that the milk of a healthy udder is sterile and it is only contaminated with bacteria when 
the milk passes through the teat canal to the outside [9]. Moreover, Johnson, et al. [12] found the same results 
and reported that a high number of non-lactating dromedary glands are either sterile or harbor only a low number 
of mainly non-mastitis pathogens. The main reason that most udders remain sterile is the implementation of 
hygienic measures in the farm. However, the mammary gland of dromedaries is protected by a variety of defense 
mechanisms like innate or specific immunity as well as physiological particularities [12]. Furthermore, dromedary 
milk itself possesses powerful antibacterial and antiviral proteins [3, 15, 16]. But, in many African and Asian 
countries not all camels are healthy (apparently healthy), though their milk is sterile and has no pathogenic 
bacteria. It is shown in many studies that camel milk is a source for many bacteria which may lead to health hazard 
for men when it is taken raw [10, 17-20] because raw camel milk is produced and handled under poor hygienic 
conditions with high health risk to the consumers [21]. However, in this study there was no contamination to the 
camel’s milk either from the animal itself, the stable, the farmer or the feed, because the hygienic procedures at the 
research station were ideal. Furthermore, we used sanitized milking machine (ST-C) in this study, which kept the 
udder clean and healthy. Consequently, the milk remains clean without pathogenic bacteria. Therefore, we 
recommend the use of the milking machine in camels. Since the contamination with pathogenic bacteria during 
hand milking is very high as compared to machine milking [22].  
 
3.2. Camel Milk Parameters 
3.2.1. Fat Content 
The mean content of fat in camel milk during the study period was 2.92±0.07% and it ranged between 
2.70±0.18 and 3.30±0.18 %. The Figure 1 shows significant (P<0.05) and continuous increase in fat content in the 
milk with progress in the milking season until the eighth week of the study. These results are identical with some 
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results in the international studies [23-27]. However, fat content of camel milk varies greatly from 2 to 5% percent 
in the literature depending on many factors such as weather conditions, stage of lactation, feed, presence of water, 
country, and milking method [28-30].  
Our results showed that the percentage of fat in the camel milk was somewhat low. Perhaps these low levels of 
fat contents were due to the camel milk samples that were taken in the summer. This results were confirmed by 
Haddadin, et al. [31] as they had noticed the lowest percentage of fat in August (2.5%), and a higher percentage in 
the middle of winter (3.9%). Other factors may affect the low fat content in the camel’s milk may be due to the fact 
that animals were milked once daily only. This fact was shown in a study that total solids, fat content, and milk pH 
decreased by increasing milking interval, showing the greatest value at 8-hr intervals and the lowest at 24-hr 
intervals [32]. Similar results were obtained by Alshaikh and Salah [33] that the organic component of camel milk 
such as Fat, Protein, Solids-not-fat (SNF) and Lactose decreased with increasing milking intervals and 
concurrently the secretion rates of milk was decreased. Moreover, the results indicated that the fat content in the 
milk increased continuously with advanced stage of lactation. This increase was known in all lactating ruminants, 
so that most of milk components (total solids, TS, fat, protein and Ash) increased at the end of lactation. In 
addition, always the presence of feed and water also may affect the fat content of camel milk significantly, so that 
milk fat concentration became higher by increasing the degree of dehydration in the camel [30]. However, Alwan, 
et al. [27] reported that the rearing conditions were observed to significantly affect some milk components. In our 
study, the feed was enough and the water was free for the animals during the investigation period and the ambient 
temperature was between 22 and 27 Co. Therefore the fat content in the raw camel milk was quite normal Figure 1.  
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Figure-1. LSM ± SE of fat content of raw camel milk during the trial period. 
                                               Means without common letters differ significantly (P<0.05) 
Source: Kaskous, S. 
 
3.2.2. Protein Content 
The mean content of protein in camel milk was 2.28±0.01% and it ranged between 2.21±0.03 and 2.37±0.03 %. 
The Figure 2 shows significant (P<0.05) continuous increase in protein content of the milk with progress in the 
stage of lactation until the eighth week of the study. The protein content in this study was similar to protein 
content with other studies as in Ellouze and Kamoun [34] with 2.29%; Raghvendar, et al. [35] with 2.30%, but 
more than the results of Omer and Eltinay [36] with 2.06%. However, the protein content in this study was quite 
low, compared to the majority of authors as Mal, et al. [37]; Mal, et al. [38] with 3.73% and 3.89%, respectively; 
Bakheit, et al. [39] 3.4% and the average is 3.1±0.5% [40]. In general, the protein percentage of raw camel milk 
ranges between 2.15 and 4.90% [41] or between 2.30% and 3.95% [1] or between 3 and 3.90% [42].     
On the other hand, this protein content in the milk under German conditions may be normal, since water is 
free and green forage or hay are available throughout the year. Under these conditions the protein synthesis in the 
udder was going well. On the contrary, Bekele, et al. [30] reported that, protein content of camel milk is not 
significantly altered in the presence of water and feed. In general, camel milk contained less protein, fat and lactose 
than bovine milk [43].   
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Figure-2. LSM ± SE of protein content of camel milk during the trial period. 
Means without common letters differ significantly (P<0.05) 
Source: Kaskous, S. 
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3.2.3. Lactose Content 
The mean content of lactose in camel milk was 3.91±0.02% and it ranged between 3.81±0.04 and 4.04±0.04%. 
The Figure 3 shows significant (P<0.05) and continuous decrease in lactose content in the milk with the progress 
in the lactation stage until the eighth week of the study. It shows that the lactose content of camel milk is slightly 
lower than cow’s milk with 4.9%. Similar results were also reported by Elamin and Wilcox [44]. The continuous 
reduction of the lactose content in the milk in this study was normal, since all the camels reached the end of 
lactation, then. This process is not only limited to camels, but also with all the lactating ruminants. However, many 
researchers reported that lactose content of camel milk varied between too extreme values 2.4 and 5.8 % as 
compared to 4.4 and 5.8 percent in cow’s milk [41] and the average was 4.4±0.7% [40]. It is known that the 
lactose content in the milk in true ruminants remains constant, since the lactose content of the milk plays an 
important role for the osmotic pressure of the mammary gland. Therefore the lactose content of the milk remains 
unchanged. But the climate and feeding situation of camels are extremely different, therefore slight changes in the 
lactose content of camel milk was found in different parts of the world [31, 45, 46] and the nature of vegetation 
eaten by the camels in the desert areas could play a significant factor in the variation of lactose content in camel 
milk [42]. 
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Figure-3. LSM ± SE of lactose content of camel milk during the trial period. 
Means without common letters differ significantly (P<0.05) 
Source: Kaskous, S. 
 
3.2.4. SCC Content 
The mean number of SCC in raw camel’s milk was 126.43 x 103 ±7.21 cells/ml and it ranged between 83.00 x 
103 and 178.00 x 103 cells/ml. Similar results have been obtained by Saleh and Faye [47] and the mean value of 
SCC was 125 x 103 cells/ml camel milk. The Figure 4 shows the significant (P<0.05) differences in SCC content in 
the milk during the study period. However, the concentration of SCC in the raw camel’s milk was normal under 
German conditions and within the physiological level. Hence, no mastitis could be detected either in clinical or 
subclinical analysis in the camels, as was written above. It is known that SCC of the milk has been an indicator of 
the udder health. According to Abdurahman [48] SCC in raw camel’s milk were composed of macrophages, 
polymorphonuclear neutrophil granulocytes (PMN) and lymphocytes. In addition to those cells, a large number of 
cell fragments can be found in camel milk. These particles may have an influence on the diagnostic of udder health 
by determining the SCC, as they could be counted with the somatic cells of the immune system. The cell count of a 
healthy cow udder has not been more than 100 x 103 cells/ml. However, it has not been known value for the cell 
number in the healthy camel milk. Therefore, a limit between healthy and sick udder based on the cell count in the 
milk in camels has not yet been established, because there has been a problem knowing the basal levels of cells and 
their physiological variations in the camel, until now. Furthermore, investigations have clearly shown that, 
quarters infected with bacteria had higher mean values for SCC than non-infected quarter [47] and in inflamed 
quarter’s polymorph nuclear granulocytes dominated the sample and in non-inflamed quarters the dominant cells 
were epithelial cells and cell fragments [49]. However, an increase in the number of SCC, particularly 
polymorphonuclear neutrophil granulocytes in camel milk is a strong indication of inflammation. This has been the 
same reaction as in the cow when the udder is inflammated. Interestingly enough, Hamed, et al. [50] found that 
lymphocytes were the predominant cell type in camel’s milk and macrophage in cow’s milk, when the cell counts 
are less than 100.000 cells/ml milk. Furthermore, in raw camel’s milk PMN numbers were higher immediately 
after parturition and declined gradually with advanced lactation, while macrophages number increased through 
lactation. In cow’s milk, PMN were the dominant cell type at the beginning of the lactation and tended to maintain 
at high levels as lactation progressed. However, limits must be laid down for assessing the state of udder health. 
Nagy, et al. [25] reported that the mean of SCC in camel milk tank was 394 x 103 cells/ml and it ranged 
between 113.702 x 103 and 927.423 x 10 3 cells/ml. However, most of the milk samples (75%) have higher cell 
numbers (between 300 to 500 x 103 cells/ml) compared to our results. The study acknowledges that, the collected 
camel milk samples for the SCC determination were obtained from both the entire Herd (Tank milk) over 2 year 
period and not from a short period as in this study. Perhaps such reason showed the high cell count difference in 
the camel milk in that study, Moreover, the animals were on a farm in the United Arab Emirates (UAE). Another 
Studies, explored that the cell count in the camel milk was high as in Woubit, et al. [51] with a range from 3 x 105 
to 1.5 x 107 leukocytes/ml of camels milk and in Guliye, et al. [52] with a range from 1.01 x 105 to 11.78 x 106 
cells/ml camel milk.   
Agriculture and Food Sciences Research, 2019, 6(2): 172-181 
177 
© 2019 by the authors; licensee Asian Online Journal Publishing Group 
 
 
Surely enough under the Asian and African conditions the cell number in the camel milk was higher than the 
ones in Europe, and a good hygienic conditions were difficult to achieve due to their high temperature and lack of 
laws and regulations as compared in Europe. Therefore, Abdurahman [49] has concluded that early problem 
recognition with improved hygienic measures, will result in reduced milk losses due to mastitis hence, increase the 
availability of milk for human consumption and sale.  
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Figure-4. LSM±SE of somatic cell count of camel milk during the trial period. 
Means without common letters differ significantly (P<0.05) 
Source: Kaskous, S. 
 
3.2.5. BC Content  
The mean number of BC in raw camel milk was 23.88 x 103±0.57 BC/ml and it ranged between 21.00 x 103 
and 26.00 x 103 BC/ml. Figure 5 shows the differences (P>0.05) in BC content in the milk during the study period. 
It was found that the non-pathogenic bacteria number in the camel milk was normal during the course of the 
experiment, and the udders were healthy, too. Nevertheless, the milk was contaminated with non-pathogen 
bacteria after milking process. However, in the literature, it has been little information available on the total 
bacterial number in the raw camel’s milk, and the authors did not directly measure the total bacteria count. 
Bacteriological examinations (blood agar) were carried out as standard methods as mentioned in some studies like 
Abdurahman, et al. [53]; Woubit, et al. [51]; Yam, et al. [54] and Abera, et al. [6]. However, Ayadi, et al. [55] 
examined the total flora in the camel milk (32,097 x 103±396 ufc/ml), and the camels were healthy by the 
California Mastitis Test (CMT) during the investigation period. 
Abdurahman, et al. [53] reported that 43.5% of the quarter camel milk samples yielded pathogenic bacteria in 
Sudan. Streptococcus agalactiae, Streptococcus aureus, coagulase-negative staphylococci, and Escherichia coli were 
isolated from these milk samples. Other studies of Younan, et al. [56] in Kenya showed that 12 % of camel's milk 
samples were contaminated with S. agalactiae and 11 % with S. aureus. While Aljumaah, et al. [57] found that 33 
% of the tested quarters had subclinical mastitis based on California mastitis test. But, Abera, et al. [58] have 
shown that clinical and subclinical mastitis was prevalent to 8.3% and 20.7% on the studied camel herd in Ethiopia, 
respectively. It was concluded from many investigations that improvement in the hygienic measures must be 
applied in the farms in order to keep udders healthy and milking machine must be applied too to make a good milk 
quality and the udder remains healthy. It is known that by the application of milking machine in the camel the 
somatic cell counts in the milk and the microbiological contamination can be significantly reduced as compared to 
the hand milking [22]. Finally, two points must be emphasized, the milking machine availability and the hygienic 
measures taken in the farm which, would improve the udder health of the camel, hence the resulting milk quality. 
In order to confirm this point, Aljumaah, et al. [57] reported that poor hygiene of milking process had a higher 
prevalence of subclinical mastitis and intramammary infections. Therefore the poor hygiene during milking is 
identified as a risk factor for occurrence of mastitis in camel [59, 60].      
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Figure-5. LSM±SE of bacterial count of camel milk during the trial period. 
Means without common letters differ significantly (P<0.05) 
Source: Kaskous, S. 
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According to most authors the composition of camel milk varies greatly and this variation could be attributed 
to many factors such as rearing conditions [27, 61] season [31] management systems [62] geographical location, 
feeding regime, breeds or camel types [63] milking frequency [32, 64] stage of lactation and parity [25, 41, 57]. 
 
3.3. Effect of Different of Storage Time and Temperature on Raw Milk Quality 
Statistical analysis has shown that the storage time and temperature have influenced on the camel milk 
parameters. Table 2 clearly shows the significant (P<0.001) effect of the storage time on the parameters of fat, 
Protein, lactose, SCC and BC in the camel milk. The temperature of the milk during storage also had an effect on 
the camel milk parameters, too. However, the table reveal that, the temperature had a significant (P<0.001) effect 
on protein, lactose, SCC and BC, but not on fat content of camel milk. Additionally, the interaction between storage 
time and temperature has shown a great effect on protein, lactose, SCC and BC Table 2. 
 
Table-2. Statistical analysis of the effect of time and temperature on raw camel milk quality. 
Effect NR 
DF 
DEN 
DF 
Fat Protein Lactose SCC*** BC**** 
F Value Pr>F F Value Pr>F F Value Pr>F F Value Pr>F F Value Pr>F 
T* 4 36 8.63 P<0.001 36.70 <0.001 69.08 <0.001 42.77 <0.001 739.32 <0.001 
TM* 1 36 0.71 0.4064 103.74 <0.001 102.86 <0.001 114.31 <0.001 1346.59 <0.001 
TxTM 4 36 0.15 0.9618 77.84 <0.001 62.15 <0.001 44.62 <0.001 652.12 <0.001 
T*: Time, TM**: Temperature, SCC***: Somatic Cell Count, BC****: Bacterial Count.  
 
Table 3 shows the chemical characteristics of camel milk stored at room temperature (24±1.7 C°). Fat, protein, 
SCC and BC contents do not change significantly at room temperature for up to 6 hours and afterwards they had 
changed significantly (P<0.05) in 24 and 48 hours of storage. Which confirm that, fat content and SCC in the raw 
milk were decreased significantly while protein content and BC increased significantly when the raw milk was 
stored for more than 24 hours at room temperature. Also, lactose content in the milk was decreased significantly 
(P<0.05) after 2 hours of storage at room temperature. The results of this study showed that milk quality changed 
after being stored of 24 hours at room temperature and were completely denatured after storing the milk sample 48 
hours at room temperature. Similar results have been found at +25 C° in Algeria in dairy camel milk samples [65]. 
Contrary to our results, Omer and Eltinay [36] found that the mean values of fat were 2.4, 2.7 and 3.1% for the 1st, 
2nd and 3rd days of camel milk stored at room temperature, respectively. The same authors found similar changes to 
our study in the lactose content of camel milk during storage time at the room temperature, and the mean value of 
lactose content at room temperature decreased from 4.4% (day 1) to 3.34% (day 2) to 3.28% (day 3) in camel milk 
collection. It seemed that room temperature storage (24±1.7 C°) contributed to decrease in milk quality 
parameters. However, storing the camel milk at room temperature led to significant changes in the total number of 
microbes in this milk. These changes have led to several physical and chemical alterations in this milk. Therefore, 
changes in the milk components have occurred.  In practice, camel milk mostly stored for 24 hours at room 
temperature in many countries [66]. After 24 hours storage time, lactic acid bacteria may grow up leading to 
decrease in the milk pH and at that then camel milk will not be used for human consumption, which we confirmed 
in this study. Furthermore Omer and Eltinay [36] reported that pH value in raw camel milk decreased as in our 
study during the storage time (3 Days) at room temperature, and the mean value of pH was 6.6 at the day of 
collection which was reduced to 5.6 (2nd day) and to 5.4 (3rd day). Another study from Arabha, et al. [67] explored 
that SCC in the camel milk samples= without adding preservative decreased significantly (P<0.0001) during 4 days 
of storage, however, such decrease was not noticed in samples with preservative.       
The results on milk samples stored at +4 C° during 0, 2, 6, 24 and 48 hours showed that lactose content, SCC 
and BC were not changed Table 4. However, it was also found that milk fat and protein contents were lower after 
being stored at + 4 C° during 24 and 48 hours (P<0.05).  
Generally, it can be said that it is possible to store the raw camel milk at room temperature for 24 hours and at 
+4 C° for 48 hours without noticeable change. 
Some studies have shown that when the cow milk was stored at 7 C°, total bacteria count was increased [65, 
68]. However, this increase in bacterial count was reduced when the temperature becomes lower than +7 C°. It 
was reduced further when the storage temperature of the milk samples was decreases to +4 C°. 
Many farmers from Kazakhstan have sent their camel milk to Moscow, but when this milk arrived, it was no 
longer tenable or acceptable. That is why the cold chain (not more than 8 degrees) must be applied, starting from 
the date of collecting the milk from the camel udder until it is reached the consumer.     
The average generation time of microorganisms was around 20 to 30 minutes under optimal growth conditions 
(temperature: 25 to 35 C° and PH 6.65). 
 
Table-3. Raw camel milk quality after being stored at room temperature 24 C° during 0, 2, 6, 24 and 48 hours (T) after milking. 
T* (hour) Fat (%) Protein (%) Lactose (%) PH SCC** X 103/ml BC*** X 103/ml 
0 2.70a 2.26a 4.04a 6.43a 178.00a 22.00a 
2 2.70a 2.26a 4.03ab 6.43a 173.00a 42.20a 
6 2.65ab 2.26a 4.00b 6.40b 178.00a 364.20a 
24 2.62b 2.28a 3.99b 6.37c 140.81b 24620.00b 
48 2.61b 2.57b 3.65c 5.57d 104.02c 63100.00c 
SE**** 0.12 0.05 0.03 0.01 7.03 742.00 
      T*: Time, SCC**: Somatic Cell Count, BC***: Bacterial Count, SE****: Standard Error. 
 
Least Square Means in the same column with different superscripts a, b, c, d are statistically significant 
different at p<0.05.  
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Table-4. Raw camel milk quality after being stored in the refrigerator at +4 C° during 0, 2, 6, 24 and 48 hours (T) after milking. 
T* (hour) Fat (%) Protein (%) Lactose (%) PH SCC** X 103/ml BC*** X 103/ml 
0 2.70a 2.26a 4.04 6.43 178.00 22.00 
2 2.67a 2.26a 4.04 6.43 177.20 35.40 
6 2.64ab 2.28a 4.02 6.43 178.20 49.00 
24 2.62b 2.22b 4.04 6.42 179.00 221.00 
48 2.58b 2.20b 4.03 6.42 178.40 2099.80 
SE**** 0.12 0.05 0.03 0.01 7.03 742.00 
      T*: Time, SCC**: Somatic Cell Count, BC***: Bacterial Count, SE****: Standard Error. 
 
Least Square Means in the same column with different superscripts a, b are statistically significant different at 
p<0.05.  
 
4. Conclusion 
 Healthy and safe camel milk with normal composition can be obtained, since the hygienic measures in the 
farm are maintained and a milking machine could be used for the milk removal. 
 A healthy clean udder is a sterile udder and May produces milk free of pathogens germs. 
 It is possible to store the raw camel milk for 24 hours at room temperature and for 48 hours at the 
refrigerated temperature without any significant change in the milk quality.  
 The rapid cooling of raw camel milk after milking process may keep the milk quality in good condition, 
which may help the farmer to market the raw camel milk safely. However, the hygienic measures in the 
tropic and subtropical countries are not always available and most camel owners milk their camels with 
hand. 
 Using milking machines “StimuLactor” for camel’s guarantees to supply the market with healthy and high 
quality camel milk. 
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